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•*-applied to soils becomes fixed in non-exchangeable form and again reverts to the exchangeable form, and thus becomes available to crops, is an important matter in many areas. It is of special importance in Wisconsin where the growing of alfafa and clover in connection with the dairy system of farming has resulted in a heavy drain on the "fluid" potash reserves of the' soil and where fertilization with potash is now urgently needed. For example, in order to grow vigorous and abundant crops of alfalfa and clover that will survive the winter on some soils, initial applications of as much as 500 pounds of muriate of potash per acre are often needed in addition to lime and phosphate. Some confusion exists in the literature regarding the 'effect that fixation of potassium in nonexchangeable forms exerts on the potassium economy of soils. In most cases, this phenomenon has been viewed with some concern because of its effect in reducing the availability to crops of the potassium applied as fertilizer. More recently, however, Bray and DeTurk (5)' 3 and others have considered this fixation of potassium to be somewhat beneficial because the fixed potassium is not subject to leaching and may become available to crops under suitable conditions. The lack of information regarding the extent to which plants are able to recover this fixed potassium appears to be responsible for this difference of opinion. It was for the purpose of obtaining further information on this point that the present investigation was undertaken.
METHODS AND MATERIALS USED
Miami and Spencer silt loams which had been cropped largely in a rotation of corn, small grain, and hay for a period of about 50 years were used in pot culture experiments. The Miami soil had a pH of 6.9, a base exchange capacity of 24.0 m.e./lOO gms., and a good potassium supplying power. In contrast, the Spencer soil had a pH of 5.2, a base exchange capacity of 14.0 m.e./lOO gms., and a low potassium supplying power.
The moist soils were fertilized with KC1 in solution at rates ranging from 0 to 1,350 pounds of potassium per acre. Suitable amounts of nitrogen, phosphorus, sulfur, and the trace elements were also added in the beginning and from time to time during the cropping period. In all cases, moist soil equivalent to 2 kilograms of oven-dry soil was iplaced in a one-half gallon glazed earthen pot. Seven successive crops of oats were then grown, requiring a cropping period of 2 years. Fifty plants per pot were allowed to grow, and all treatments were carried out in duplicate. The above-ground portion of the crops was harvested at the heading stage and then dried at 85° C and ground for chemical analysis. The potassium was determined by means In certain cases, as noted in Table 1 , the soils the beginning after fertilization with potassium facilitate fixation. In these cases, the soils were exchangeable potassium after drying, but in subseq the soils in these and the other treatments were a out previous drying. The soil samples were ext solution of ammonium and magnesium acetates tracts tested directly by means of the flame pho The decrease in the amount of soil in each pot sampling after each crop was harvested was tak sideration as a basis for figuring the results.
RECOVERY BY OATS OF POTASSIUM IN SOIL
The content of exchangeable potassium extent of fixation, content of potassium in and percentage of applied potassium recov seven crops of oats are given in Table 1 . In the figures given are averages of duplicates. of applied potassium recovered was figured ing the amount of potassium absorbed b grown on the soil not fertilized with pota the amounts absorbed by those crops grown fertilized with potassium. It will be noted of applied potassium in nonexchangeable Miami soil ranged from 31% for the 1,350 to 56% for the 50 pound rate. In contras little or no fixation of this type in the case dried Spencer soil, but when this soil was became fixed. Also, striking increases in potassium in the first crop were obtained f crease in the rate of application, ranging f to 3.01% in the case of the Miami soil and 3.02% for the Spencer soil. In most cases sium content of the crop decreased with eac crop, the larger decreases occurring for the h of application.
Of great importance is the fact that 76% the applied potassium was recovered by the c the 2 years of cropping, even though amounts had been .fixed in nonexchangeab certain cases. Also, there is little doubt but potassium would have been recovered in the 450 and 1,350 pound rates had the cropp been extended. Furthermore, 95 % to 98 % o sium applied in the 150-pound rate in bot recovered in the crops. Since this rate (equiv pounds per acre of 50% muriate of pota most rates commonly used in the field, it can that practically all of the potash commonly
